Introduction
Mental illness is known to be the cause of major health problems worldwide [1] . Recently, Korea has experienced rapid economic development and urbanization, and in the process, it is faced with dysfunctional problems such as increased mental illness and high risk of suicide [2] . National policies have been established to raise awareness of strategies for managing chronic disease. However, mental disorders are not only seen as an individual problem, but also a social issue, which needs to be recognized and taken seriously.
The most common mental disorder is depression, a disease that affects an individual's social and physical well-being which compounds any chronic diseases. Moreover, it exerts a negative influence on family relationships and the patients social life, decreasing their quality of life. Depression is a serious disease that can lead to suicide in 10% to 15% of patients [3, 4] .
Mental health conditions depend on many factors, not only do they include socioeconomic factors, region, and health behaviors, but also ecological environmental factors [5] [6] [7] . every 5 years, and the prevalence of major depressive disorders has been reported to be increasing steadily (2001, 4.0%; 2006, 5.6%; 2011, 6.7%) [8] [9] [10] . According to previous studies, many health-related indicators including prevalence rate of mental disorders, showed differences between regions in their countries [11, 12] . Hipp et al [12] reported that the prevalence of diabetes showed county-level differences in the USA. Kovess et al [11] reported that prevalence of depression in residents of rural Canada was lower than in urban residents, even after controlling for variables such as gender, age, marital status, education, occupation, etc.
However, most previous studies related to mental disorder were conducted within a specific age group and region.
To date there are only a few studies related to stress or subjective mental health outcomes according to regions, in a representative community sample. The health level of the population group has importance epidemiologically, and it is possible to be more effective at managing the cause of the differences in the distribution of health status when accessed at the community level.
This study aimed to analyze the regional differences of mental health status and associated factors in Korea using Community Health Survey (CHS) data. The results from this study may provide significant data that could aid the development of regional and national mental health policy design.
Materials and Methods
The data used in this study was taken from the 2016 CHS, performed by the Korea Center for Disease Control and Prevention. The CHS is an annual, national health survey (conducted since 2008), to provide national-level health indicators of adults aged 19 years or older [13] . The purpose of the CHS is to assess health status, and related behavior determinants in the Korean population, to produce communitybased comparable health statistics [14] .
A total of 228,452 participants took part in the 2016 CHS.
Of those, 4,031 participants were excluded from this study because relevant information was not provided such as mental health status. Therefore, 224,421 participants aged 19 years or older were included in the study population (Figure 1 ).
For the assessment of mental health status, this study selected a "subjective stress perception" variable and a "depressive symptom experience" variable. Subjective stress perception was determined using the question, "How much stress do you usually feel during daily life?" When participants answered "a lot" they were grouped into "yes" for the subjective stress perception group. Experience of depressive symptoms was determined using the question, "Have you ever felt sadness or despair for more than 2 consecutive weeks, in the last year?" When participants answered "yes", they were grouped into the "having experienced depression" group. The independent variables were demographic and personal characteristics such as gender, age, religion, marital status, education, household income, economic activity, and whether a family member has dementia. Age groups were Table 1 shows the distribution of mental health status across 17 regions in Korea. The number of participants in the study population with subjective stress perception was the highest in Daejeon province (30.5%), followed by Seoul (28.3%), Gyeonggi (28.3%), Incheon (27.7%), and Gwangju (27.5%). The number of participants experiencing depressive symptoms was highest in Incheon province (7.9%), followed by Chungnam (7.8%), Daejeon (7.5%), Seoul (7.0%) and Gyeonggi (6.6%). A statistically significant difference was observed in mental health status according to region [p < 0.05 (Table 1) ]. Table 2 People who lived in urban regions and those with dementia in the family, and those with the lowest household income (< 2.0 million Korean won), also experienced a high rate of depressive symptoms (Table 2) . (Table 5) .
Results

Discussion
This study was designed to determine the regional differences in mental health and associated factors, using the nationwide CHS data. The level of perceived subjective stress in Korean adults was 25.2% and the level of depressive symptoms was 6.1%. These findings were similar to a report in the USA National Health and Nutrition Examination Survey where data was collected from 2005 to 2008, and reported that the prevalence of depressive symptoms amongst US adults was 6.8% [15] .
The results from this current study showed that individuals who lived in urban areas had a poorer mental health status compared with those who lived in rural areas. Also, a statistically significant difference was observed in the mental health status in 17 regions of Korea. This result is consistent with a previous study that showed that the prevalence of mental diseases was different between regions according to the level of urbanization [16, 17] . Other studies have reported that psychosocial changes due to urbanization can become a factor that elevates stress and deteriorates mental health of rural residents [16, 17] .
Logistic analysis in this study was used to test factors related to mental health including gender, age, marital status, household income, economic activity, whether living with a dementia patient, self-reported health status, smoking, alcohol consumption, hours of sleep, and chronic diseases, etc.
however, there was little difference observed. Odds ratio and factors related to perception of subjective stress and experience of depression symptoms were region (urban versus rural area) dependent. This finding implies that different mental health policies and approaches should be considered for each risk population by region.
Risk factors associated with depression symptoms were being female, bereaved or divorced, low household income, family member with dementia, self-reported health status as poor, currently smoking, physical activity, insufficient number of hours sleep and chronic diseases. These results are similar to those of previous cohort studies of Koreans that suggested that divorce or bereavement, single, chronic illness, and smoking were risk factors for depression [9, 10] . In general, epidemiological studies reported that chronic diseases were associated with depression [18] . In addition, the prevalence of depression was found to increase significantly in cases of a poor perception of subjective health status [19] .
In previous studies, adverse mental health effects were observed for smoking, and people who currently smoked were more likely to experience depressive symptoms [20] [21] [22] . In addition, adverse mental health effects have been associated with less than 6 hours of sleep per day. Hashizume et al [23] , emphasized the importance of achieving sufficient hours of sleep, because lack of sleep can cause impaired cognitive function, and mental disorders such as depression.
There were several limitations in this study. Firstly, a cross-sectional design was used, thus, it was not possible to establish causal relationships between mental health and other variables. Secondly, the factors affecting mental health were not distinguished across the 17 regions. Thirdly, this study lacks variables for regional characteristics and environments to investigate the impact of regional differences on mental health.
In the future, studies that include medical expenses of mental health diseases and relevant variables according to provinces should be conducted. This study suggests the establishment of a healthcare policy that reduces the variation of mental health by region. These results can be used to develop an effective nationwide program for mental health policies.
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